Interaction of Bacillus subtilis extracytoplasmic function (ECF) sigma factors with the N-terminal regions of their potential anti-sigma factors.
Extracytoplasmic function (ECF) sigma factors constitute a diverse family of proteins, within the class of the sigma 70 subunit of RNA polymerase. Most members of the family studied to date are known to regulate gene expression in response to stress conditions. The Bacillus subtilis genome encodes at least 17 distinct sigma factors, seven of which are members of the ECF subfamily. Among these, five sigma factors, namely SigV, SigW, SigX, SigY and SigM, are encoded by the first genes of the cognate sigma operons. Disruption or repressed expression of the downstream gene(s) resulted in transcriptional activation of the cognate sigma operon. Moreover, in vivo protein-protein interaction analyses by yeast two-hybrid experiments indicated that these immediate downstream gene products bind the cognate ECF sigma factor, suggesting that they function as anti-sigma factors by capturing sigma factor on the inner surface of the cytoplasmic membrane. Interaction with other sigma factors was not observed. The results presented here also show that these anti-sigma factors interact with ECF sigma factors through their N-terminal region, implying that the N-terminal domain resides inside the cytoplasmic membrane.